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ABSTRACT
This atlas of the 200 mb circulation field contains northern winter monthly and seasonal mean wind
analyses, velocity potential and streamfunction from AGS to 60N over a global belt for the decade 1973
through 1983. In addition, the deviations of the individual annual seasonal and monthly means from their
respective ten year means are presented for the same variables. The basic wind data used are the
operational Global Band Analyses (GBA) of the United States Navy's Fleet Numerical Oceanography Center
(FNOC). The analyses exhibit many interesting features, interannual variations and may shed some light on
the understanding of the El Nino/Southern Oscillation phenomena.
1 . INTRODUCTION
This atlas depicts the wintertime (December, January, February) seasonal and monthly mean atmospheric]
motion field at 200 mb for the decade 1973/1974 to 1982/1983. The charts display wind vectors, isotacha, I
velocity potential and streamfunction from 60N to 40S at 200 mb. In addition to the ten-year seasonal and!
monthly means and the individual annual seasonal and monthly averages, the deviations of the individual
seasonal and monthly means from their ten-year averages are also presented. The seasonal calculations are
J
based on the months of December, January, and February. To aid in depicting the onset of the winter monsoon
I
circulations the monthly charts include the November as well as December, January, and February. The data]
used to derive these motion fields are the operational Global Band Analysis (GBA) of the United States I
Navy's Fleet Numerical Oceanography Center (FNOC). The procedures used in producing these analyses are
described in section 2.
For reference seasonal and monthly means and deviations therefrom of the outgoing longwave radiation
|
(OLR) as observed from the NOAA polar orbiting satellites for the period from 1974/1975 to 1982/1983 are
available in volume II of this report.
The motion fields for the decade of winters from 1973/74 to 1982/83 are of interest since the data
cover a period not hithertofor examined in other collections of data. Other works such as Oort (1983) and
Krishnamurti et al. (1983) have presented detailed analyses of the decade prior to 1973. The 1973-1983
decade contains two El Nino/Southern Oscillation (ENSO) events, one occurring in 1976/77 and the other in
1982/83, the latter event is the most intense ENSO events yet observed. Also, the analyses presented
here allow the FGGE winter to be placed in a longer term perspective since the FGGE/WMONEX experiment took
place in the midst of the decade.
2. DATA SOURCES, ANALYSES AND COMPUTATIONS
r
2.1 GLOBAL BAND ANALYSIS
The wind data set used in this work are the operational analyses of the Global Band Analyses (GBA) of
FNOC. These data are produced four times daily by objective procedures on a mercator grid which extends
11
from 60N to 40S. The use of the mercator secant projection results in a change in the actual distance
U
between grid points from 140 km at 60N to a maximum value of 280 km at the equator. The objective scheme is
designed to take advantage of all the reports in the operational data base, surface synoptic, aircraft,
pilot balloons, rawindsonde and satellite data.
:
The analysis is performed every six hours for the surface, 700, 400, 250 and 200 mb levels. The first
3:
guess field used as input for the objective analysis is the six-hour persistence field. The operational
approach is to first interpolate the irregularly spaced data to grid points using a successive corrections
li
technique based on Cressman's (1959) method. The successive corrections method takes several scans through
11
the data reducing the scan radius on each successive scan. Analyses are performed of both wind and
temperature by this method. These fields are then adjusted by a set of numerical variational analysis (NVA)
a
equations which have incorporated the dynamical constraints of the momentum equations with friction included
B
in the surface layer (Lewis and Grayson, 1972 ). Temperature and wind fields are adjusted subject to mutual
9
constraints on the fields. However, the 200 mb wind data used in this atlas serve only as a boundary
condition for NVA and are not subject to the adjustment.
01
2.2 COMPUTATION OF STREAMFUNCTION AND VELOCITY POTENTIAL
The streamfunction (i|0 and velocity potential (X) were computed from the following equations:
V
2
<|> = 5 (1)
V
2
X - 6 (2)
where:
£ is the relative vorticity = 8v/8y - 8u/8x
and
6 is the divergence = 8u/3x + 8v/8y.
Both £ and 6 were computed using centered differences on the GBA mercator grid.
Equation 2 was solved using the boundary condition that x = at the north and south boundaries which
are 60N and 40S respectively. The method used to compute ^ was essentially method II of Shukla and Saha
(1974). This technique uses the previously computed values of x to formulate boundary conditions for <J>.
The values of ij> above 50N are not displayed because of obvious difficulties that the solution for <|i
encountered on this boundary. It was felt that displaying these results detracted from the overall
presentation. Although the boundary condition described here produced the best results of the many
different methods tried, the location of the boundary in the meteorologically active region at 60N proved to
be troublesome. The depiction of the divergence field appears reasonable away from the boundary.
Comparison with the global fields produced by the National Meteorological Center (NMC) for the years since
the NMC global product has become available indicate that the effect of the boundary condition on X is not
significant between 40N and 30S. Thus the ty and X fields in the equatorial regions are sufficiently removed





This discussion is not intended to be a comprehensive review of the tremendous amount of data contained
in the accompanying figures. Rather the intent is to describe in general terms some of the more obvious
general features of interest.
3.2 EL NINO/SOUTHERN OSCILLATION EVENTS
I
A perusal of the charts of the seasonal means of 200 mb x clearly show that the dominant center of
•j interannual variability is located in the central Pacific. These fluctuations can be associated with
changes driven by the Southern Oscillation.
There are a great many studies in the literature about the global scale aspects of the ENSO events.
The particular collection of charts presented here depicts the wintertime 200 mb motion fields for two such
events occurring in 1976/77 and 1982/83. Liebmann and Hartmann (1982) describe the anomalous (based on a
is
three year average) patterns of OLR for the 1976/77 event. They show the increase in convection activity
over Indonesia shifts eastward after the sea-surface temperature (SST) in the east Pacific becomes
ir
anomalously warm. The South Pacific convergence zone (SPCZ) intensifies and moves eastward but does not
Lb
reach its maximum intensity until more than a year after the SST increases occur. Lau et al. (1983)
n!
consider the anomalous OLR, i> and X patterns for both the 76/77 and 82/83 ENSO events using the same data as
presented here (OLR data is presented in volume II). They concluded that the circulation changes associated
la
with each individual ENSO event can be quite different, but that the anomalous OLR patterns and circulation
features within each event were consistent. They showed that prior to the ENSO of 1976/77 the equatorial
central Pacific convection was strongly suppressed for at least a two year period prior to December 1975.
The seasonal data of 1976/77 and 1977/78 evince a dramatic reversal in the X pattern in the eastern Pacific.
3.3 DECADE OVERVIEW
If one examines the seasonal means of X and OLR it becomes apparent that there is a shift in the
equatorial Pacific about the middle of the decade. Figure I is a time series of the deviations from the ten-
year mean of the winter season X field averaged over the region from 175E to 140W and ION to 10S. This
region, located in the mid-Pacific, is one of large inter-seasonal variability. The figure indicates two
regimes, one going from 1973/75 to 1976/77, the other from 1977/78 to 1982/83. The former has relatively
low values of X, the latter relatively high values. This can be interpreted as an increase in the upper-
level divergence in this region in the latter part of the decade. Figure I also contains a time series of
the deviations from the nine-year mean of the winter season OLR (winter 1973/74 not available) averaged over
the same region as the X values. Negative values indicate relatively decreased OLR which can be construed
to mean decreased convection in the tropics. Figure I demonstrates a strong negative correlation, which
implies that the independently derived data sets are consistent on the seasonal time scale. Note that the
OLR values are plotted on an inverse scale from the X graph. This also indicates that the FGGE winter
(1978/79) is more characteristic of the regime in the latter half of the decade and care must be taken
extrapolating inferences drawn from the FGGE data to other years.
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FIGURES
Figure I
Time series of the deviations of the seasonal means of x ana" OLR from their respective ten- and nine- year
seasonal means. The values are areal averages over the region bounded by ION to 10S and 175E to 140W. The]
X values are represented by the solid line, the OLR values by the dashed line. Note that the OLR ordinate!
scale (on the left hand side of the graph) is reversed from that of the X ordinate. The ten -year mean value]
— fi — 1 —9
of X for the region is 4.6 x 10~ ra s~ . The nine-year mean of OLR for the region is 234 Wm .
Figures Al - A3
Ten winter season (1973/74 - 1982/83) mean circulation fields at 200 mb. Variables displayed are
streamfunction , velocity potential, wind vectors and isotachs. Contour interval for the streamfunction is
1.0 x 10 m s , for velocity potential it is 1.0 x 10 m s , and for isotachs it is 10 ms . The vector
scale is given in the upper right portion of the wind vector isotach plots. The grid intervals of the FNOC
Global Band Analysis mercator grid are shown on the left hand side and bottom of each figure. The longitude
grid is marked every 30° from the Greenwich meridian on the extreme left and the latitude is marked every
10° from 40S at the bottom of the figure.
8
Figures Bl - B30
Individual winter season mean and deviation circulation fields at 200 mb, for the winters from 1973/74 to
1982/83. The deviations are differences from the ten year seasonal mean (Figs. Al and A3). The figures are
marked with the year corresponding to the year of the January and February of the winter. Variables
displayed are the streamfunction, velocity potential, wind vectors and isotachs. For the mean fields the
contour interval for the streamfunction is 1.0 x 10 m s , for velocity potential it is 1.0 x 10 m s" , and
-1
for isotachs it is 20 ms . For the deviation fields the contour interval for the streamfunction is 2.0 x
ft 9 — 1 ft 9 — 1 1
10 m s , for velocity potential it is 1.0 x 10 m s , and for isotachs it is 10 ms On the deviation
plots contours with negative values are dashed, those with positive values and the zero line are solid. The
vector scale is given in the upper right portion of the wind vector isotach plots.
Figure CI - C12
Ten-year (1973 - 1983) monthly mean circulation fields at 200 mb. The months displayed are November,
December, January, and February. Variables displayed are streamfunction, velocity potential, wind vectors
7 2-1
and isotachs. Contour interval for the streamfunction is 1.0 x 10 m s , for velocity potential it is 1.0 x
c 2 _1 —1
10m s"
,
and for isotachs it is 20 ms . The vector scale is given in the upper right portion of the wind
vector isotach plots.
Figures Dl - D120
Individual monthly mean and deviation circulation fields at 200 mb, for the months from November 1973 to I
February 1983. The deviations are differences from the ten-year monthly means (Figs. CI and C12). Thel
months displayed are November, December, January, and February. Variables displayed are the streamfunction,!
velocity potential, wind vectors and isotachs. For the mean fields the contour interval for the]
7 2 —1 6 2—1
streamfunction is 1.0 x 10 m s , for velocity potential it is 1.0 x 10 m s , and for isotachs it is
-1 7 2-1
20 ms . For the deviation fields the contour interval for the streamfunction is 1.0 x 10 m s , for
ft o — 1 i
velocity potential it is 1.0 x 10 m s , and for isotachs it is 5 ms On the deviation plots contours
with negative values are dashed, those with positive values and the zero line are solid. The vector scale]
is given in the upper right portion of the wind vector isotach plots.
10










































1 i III. 1














STREAM FUNCTION 200MB W8N AVG
OBSERVED WIND 200MB WIN AVG SCALE = 20 - A2
12
VELOOTY POTENTIAL 2QOMB WIN AVG A3
13
OBSERVED WIND 200MB WiN 1974




REAM FUNCTION 200MB WIN 1974
STREAM FUNCTION 200MB WIN 1974
15
VELOCITY POTENTIAL 200MB WIN 1974
VELOOTY POTENTIAL^ 200MB WIN 1974
16
OBSERVED WIND 200MB WIN 1875 SCALE = 20 -
OBSERVED WIND 200MB WIN 1975 SCALE = 10
•TiVfr?r>TiT l -r !T i1i1i|{|iIiIi1iTiTITiTiT iTi>i>{>iTi1iIi1ii
17
STREAM FUNCTION 200MB WIN 1975
B6
VELOCITY POTENTIAL 200MB WIN 1975
VELOCITY POTENTIAL 200MB WIN 1975
19
OBSERVED WIND 200MB \N\N 1976
B8
STREAM FUNCTION 200MB WIN 1876
STREAM FUNCTION 200MB WIN 1978
21
VELOCITY POTENTIAL 200MB WIN 1976
VELOCITY POTENTIAL 200MB WIN 1976
22
BIO
iBSERVED WIND 2QOMB WIN 1977 SCALE = 20 -
8SERVED WIND 200MB WIN 1977 SCALE = 10
23
°u
STREAM FUNCTION 200MB WIN 1977
STREAM FUNCTION 200MB WIN 1977
riltiUiiiiJiiliiiiili i^i^TjHi-rrMjKN i >i i i . ?•» i ftj . .<«*
24
B12
VELOOTY POTENTIAL 200MB WIN 1977
VELOCITY POTENTIAL 200MB WIN 1977
25






REAM FUNCTIONW i 200MB WIN 1978
REAM FUNCTION 200MB WIN 1978
27
VELOCITY POTENTIAL 2QQMB WIN 1978
VELOCITY POTENTIAL 2QQMB WIN 1978
B16
OBSERVED WIND 200MB WIN 1979 SCALE = 20 -
OBSERVED WIND 200MB WIN 1979 SCALE = 10
29
STREAM FUNCTION 200MB WIN 1979
30
B18
POTENTIAL 200MB WIN 1979
1 1 1 1 1 1 1 1
1
VELOCITY POTENTIAL 200MB WIN 1979
31
OBSERVED WIND 200MB W8N 1980
—
1~« — -» >» —
-»i*^ •-» -• —» ^-» ~-»rs»^ "*•» "^ *» "-V"
T.l.T.l.Kl', l,l.l.l.l.»i>.7.l. I.T.t!>
B20
'REAM FUNCTION 200MB WIN 1980
STREAM FUNCTION 200MB WIN 1980
ii
VELOCITY POTENTIAL 2QQMB WIN 1980
VELOCITY POTENTIAL 200MB WIN 1980
34
B22
OBSERVED WIND 200MB WIN 1981 SCALE = 20 -
OBSERVED WIND 200MB WIN 1981 SCALE = 10 -
35
STREAM FUNCTION 200MB WIN 1981
B24
VELOCITY POTENTIAL 200MB WIN 1981
VELOCITY POTENTIAL 200MB WIN 1981
u»
37
OBSERVED WIND 200MB WIN 1982 SCALE = 10 -
38
B26
STREAM FUNCTION 200MB WIN 1882
STREAM FUNCTION 200MB W8N 1982
39
VELOCITY POTENTIAL 200MB WIN 1982
VELOCITY POTENTIAL 200MB WIN 1982
40
B28
OBSERVED WIND 200MB WIN 1983 SCALE = 20 -
30 E 80 E 80 E 120 E 180 E 180 E 150 W 120 W 90 W 60 W 30 W
OBSERVED WIND 200MB WIN 1983 SCALE = 10 -
41





P'-iM^li 1-"- jrs*=ftr^>^—^. _.
-''"'' LI I I I I l«
M
.-O-
, 1 1 1 1 1 1 II i
%#\
I 1 1 1
1
n I I I ft' I I I III I I I 1111
'""I
SO E 60° E 90 E 120* E 1B0 E •3Q0 E »o* w ao w 30 W
STREAM RJNCTION 200MB WIN 1983
rrs-
























VELOCITY POTENTIAL 200MB WIN 1983
60 W 30 W
VELOOTY POTENTIAL 200MB WIN 1983
43
STREAM FUNCTION 200MB NOV
VELOCITY FOTEgviTlAL 2QQMB NOV AVG C3
45
STREAM FUNCTION 200MB DEC AVG
i ». fa ?! ».-» hjfa t>i Ei a »r h Ei~^7>i-f)TTr.TiiFn»rN&j t^grt-rtr^tft-it ilnvr/^ .* T.h-i VTT Ht.j i ntn Q i < n ,t g n n . j 13 ,-m r
VELOCrTY POTENTIAL 200MB DEC AVG C6
47
STREAM FUNCTION 200MB JAN AVG
OBSERVED WIND 200MB JAN AVG SCALE = 20 -
30 W
48
VELOCITY POTENTIAL 200MB JAN AVG
30* E go e 80" E 120 E 1RO E 180" E 160 W 120 W 90 W 60 W 30 W
49
STREAM FUNCTION 200MB FEB AVG
frt rw»f
Velocity potential 200MB feb avg C12
51
Dl
90" W 30 W
52
D2
tEAM FUNCTION 200MB NOV 1973
STREAM FUNCTION 200MB NOV 1973
120 W 90 W eo w 30 W
53
D3
VELOCITY POTENTIAL 200MB NOV 1973
:FRVFD WIND 200MB DEC 1973 SCALE = 20 -
riJri-ri^-TrrrrrtTTrfca^r^^ >




















1 1 • i 1 1 1 1 i ii 1 1 mult






























1 1 1 1 1 1 I 1
1




30* E 6O E 120° E 120 W 30* W
D6
yFiOflTY POTENTIAL 200MB DEC 1973
VELOCITY POTENTIAL 200MB DEC 1973
00 E 90 E 120 E 150 E 180 E 160 W 120 W 80 W 30 W
57
MOBSERVED WIND 200MB JAN 1974 SCALE = 20
OBSERVED WIND 200MB JAN 1974
D8
RFAM FUNCTION 200MB JAN 1974
STREAM FUNCTION 20QMB JAN 1974
40°S
30 W
1B0° W 120* W 90* W eo w 90* w
60
D10
yRVED WIND 200MB FEB 1974 SCALE = 20 -
^^t^r^^^^rrrr^^yhrr nrrrrrrrr
OBSERVED WIND 2Q0MB FEB 1974 SCALE = 10
eo
8
E 80 E 30 W
61
STREAM FUNCTION 2Q0MB FEB
"
* ' ' ' Ufc I l l ! i i i 1 l i l i l i i i iiii lylT-lM i i ,<f ! . . .
0* 30* E 80"E 90° E 120* E 1BO° E 1B0" E IBO'W 120" W 90 W •0 W 30 W
62
D12
wpinnTY POTENTIAL 200MB FEB 1974
^
VELOCITY POTENTIAL 200MB FEB 1974
60 W 30 W
OBSERVED WIND 200MB NOV 1974 SCALE = 20 -
OBSERVED WIND 200MB NOV 1974 SCALE = 10 -
D14
tFAM FUNCTION 200MB NOV 1974
STREAM FUNCTION 200MB NOV 1974
40°S
160 W 120 W 90 W 60 W 30 W
65
UO
VELOCITY POTENTIAL 200MB NOV 1974







1B0 W 120 W 90 W eo w 30* W
66
D16
HRSERVED WIND 20QMB DEC 1974 SCALE = 20 -
OBSERVED WIND 2QQMB DEC 1974 SCALE = 10 -
40"S
30 W
STREAM FUNCTION 200MB DEC
D18
VELQC8TY POTENTIAL 200MB DEC 1974
120 W 90 W eo w
69
D19
OBSERVED WIND 200MB JAN 1975 SCALE = 20 -
OBSERVED WIND 200MB JAN 1975 SCALE = 10 -
eo* w 30* W
D20
ctrpaM FUNCTION 200MB JAN 1975
STREAM FUNCTION 200MB JAN 1975
71
VELOCITY POTENTIAL 200MB JAN 1975
VELOCITY POTENTIAL 200MB JAN 1975
72
mz
HRSFRVED WIND 200MB FEB 1975 SCALE = 20 -
OBSERVED WIND 200MB FEB 1975 SCALE = 10 -
60°N
40°S
00 E 120" E 160 E 1B0 E 160 W 120 W 80 W 60 W 30 W
73
STREAM FUNCTION 200MB FEB
30* W
D24
ypinflTY POTENTIAL 200MB FEB 1975
VELOCBTY POTENTIAL 200MB FEB 1975
30 W
1^5
OBSERVED WIND 200MB NOV 1975 SCALE = 20
£7?
OBSERVED WIND 200MB
i ii i iiTi-riTii i >>> .t if. <> <.<(,<. rii. >>.>>>:>. i. i.iHfrrli. i .i.i.i.r?(
30 E 120 E 160 E 80 W 60° W 30* W
76
D26
RFAM FUNCTION 200MB NOV 1975
STREAM FUNCTION 200MB NOV 1975
40°S
160 W 90 W eo w 30 W
77
VELOCITY POTENTIAL 200MB NOV 1975
VELOCITY POTENTIAL 200MB NOV 1975
30* E 60 E 90*E 120* E 1B0 E 1B0 E
78
150° W 120* W 90* W •0*W 30* W
D28
:PRVED WIND 200MB DEC 1975 SCALE = 20 -
OBSERVED WIND 200MB DEC 1975 SCALE = 10 -
79
STREAM FUNCTION 200MB DEC 1975
STREAM FUNCTION 200MB DEC 1975
00 w
D30
ypinnjY POTENTIAL 2QOMB DEC 1975
VELOCITY POTENTIAL 200MB DEC 1975




OBSERVED WIND 200MB JAN 1976 SCALE = 20 -
ri>mi»i a ft 0» *> i>7?Tyr7i nn r.T.-fpft fvt^rtr
OBSERVED WIND 200MB JAN 1976 SCALE = 10 -
82
D32
tFAM FUNCTION 2QOMB JAN 1976
STREAM FUNCTION 200MB JAN 1978
L
i " i *M 1 1 1 iVi 40°S
30" E 00 E 90 E 120 E 150 E 1B0 E 160 W 120 W 90 W 60 W 30 W
83
VELOCITY POTENTIAL 200MB JAN 1976
VELOCITY POTENTIAL 200MB JAN 1976
D34
QRgFRVED WIND 200MB FEB 1976 SCALE = 20
OBSERVED WIND 200MB FEB 1978 SCALE = 10 -
eo e 80 E 120 E 160 E 180 E 160 W 120 W 80 W 00 W 30 W
85
STREAM FUNCTION 200MB FEB 1976
STREAM FUNCTION 200MB FEB 1976
30* E
D36
/FIQCITY POTENTIAL 2QOMB FEB 1978
/BOOTY POTENTIAL 200MB FEB 1976
60°N
30 E 80 E 80 E 120 E 150 E 90 W 30 W
87
D37
OBSERVED WIND 200MB NOV 1976 SCALE = 20 -
OBSERVED WIND 200MB NOV 1976 SCALE = 10
1B0° W 120° W
88
D38
fREAM FUNCTION 2QOMB NOV 1976
STREAM FUNCTION 200MB NOV 1976
VELOCITY POTENTIAL 200MB NOV 1976
90
D40
;FRVED WIND 200MB DEC 1976 SCALE = 20 -
40°S
80" E 80 E 120 E 160 E 180 E
91
STREAM FUNCTION 200MB DEC 1976




OBSERVED WIND 200MB JAN 1977 SCALE = 20 -
i a ,<bi i> ,> }3i
SERVED WIND 200MB JAN 1977 SCALE = 10 -
STREAM FUNCTION 2QOMB JAN 1977
114}
VELOCITY POTENTIAL 200MB JAN 1977
VELOCITY POTENTIAL 200MB JAN 1977




cpgVFD WIND 200MB FEB 1977 SCALE = 20 -
30 W
mi
STREAM FUNCTION 200MB FEB 1977
STREAM FUNCTION 200MB FEB 1977
'JJL^A




ynQTTTY POTENTIAL^ 2QOMB FEB 1977
VELOCITY POTENTIAL 200MB FEB 1977
40°S




gngAM FUNCTION 2QOMB NOV 1977
STREAM FUNCTION 200MB NOV 1977
60°N
eo e BO E 120 E 160 E 160 W 120 W 90 W BO W 30 W
101
051
VELOCITY POTENTIAL 2QOMB NOV 1977
;frVED WIND 200MB DEC 1877 SCALE = 20 -
30" E 80 E 120 E 160 E 180 E 160 W 120 W 80 W 60 W 30 W
103
D53
STREAM FUNCTION 200MB DEC 1977
STREAM FUNCTION 200MB DEC 1977
ISO E 180 E 1B0 W 120 W
104
UJH
yryVgY POTENTIAL 200MB DEC 1977
VELOCITY POTENTIAL 200MB DEC 1977
60°N
80 E
OBSERVED WIND 200MB JAN 1978 SCALE = 20 -




jaM FUNCTION 200MB JAN 1978
"REAM FUNCTION 2Q0MB JAN 1978
50°N
30" E 60 E 90 E 120 E 160 E 1B0 E 160 W 120 W 90 W 60 W 30 W
107
"-II
VELOCITY POTENTIAL 200MB JAN 1978
VELOCITY POTENTIAL 200MB JAN 1978
D58
jCFRVED WIND 200MB FEB 1978 SCALE = 20
SERVED WIND 2QQMB FEB 1978 SCALE = 10 -
30" E 60 E 80 E 120 E 160 E 1B0 E 150 W
109
STREAM FUNCTION 200MB FEB 1978
STREAM FUNCTION 200MB FEB 1978
no
D60
iiflflCp POTENTIAL 2QOMB FEB 1978
VELOCITY POTENTIAL 200MB FEB 1978
60°N
30" E 60 E 90 E 120 E 160 E 1B0 E 160 W 120 W 90 W 60 W 30 W
111
D61
OBSERVED WIND 200MB NOV 1978 SCALE = 20
OBSERVED WIND 200MB NOV 1978 SCALE = 10
D62
^AM FUNCTION 200MB NOV 1978
STREAM FUNCTION 200MB NOV 1978
30 W
113
VELOCITY POTENTIAL 200MB NOV 1978





gFR\/ED WIND 200MB DEC 1978 SCALE = 20
it**zz-.**2itJMJtMk*--z.----^r?~<m§p*!j««*&
IBSERVED WIND 200MB DEC
7 //
~
1978 SCALE = 10 -
STREAM FUNCTION 200MB DEC 1978
STREAM FUNCTION 200MB DEC 1978
jriflCEY POTENTIAL 2QOMB DEC 1978
flOCTTY POTENTIAL 200MB DEC 1978
40°S
160 W 120 W 80 W 60 W 30 W
117
06?
OBSERVED WIND 200MB JAN 1979 SCALE = 20
OBSERVED WIND 200MB JAN 1979 SCALE = 10
D68
Ig
PAM FUNCTION 200MB JAN 1979
REAM FUNCTION 200MB JAN 1979
119
VELOCITY POTENTIAL 2QOMB JAN 1979
VELOCITY POTENTIAL 200MB JAN 1979
D70
l
gCPHVED WIND 200MB FEB 1979 SCALE = 20 -
BSERVED WIND 200MB FEB 1979 SCALE = 10 -
30° E 00 E 90 E
121
STREAM FUNCTION 200MB
STREAM FUNCTION 200MB FEB 1979
g nniTY POTENTIAL 2QOMB FEB 1979
/ELOCITY POTENTIAL 200MB FEB 1979
60°N
30° E 60 E 90 E 120 E 160 E 1B0 E
123
OBSERVED WIND 200MB NOV 1979 SCALE = 20 -
. ». Et ?. *. Pi »rfi^ffyff7BTHti»r»T>ft-fVrt-rt- rfrrPTftTfi
OBSERVED WIND 200MB NOV 1979 SCALE = 10 -
D74
»PAM FUNCTION 2QOMB NOV 1979
STREAM FUNCTION 200MB NOV 1979
30" E 80 E 90 E 120 E 1B0°E 180 E
125
VELOCITY POTENTIAL 200MB NOV 1979
VELOCITY POTENTIAL 200MB NOV 1979
30* E eo e 120° E
126
D74
tFAM FUNCTION 2QOMB NOV 1979
STREAM FUNCTION 200MB NOV 1979
VELOCITY POTENTIAL 200MB NOV 1979
VELOCrTY POTENTIAL 200MB NOV 1979
D/b
fl/FD WIND 200MB DEC 1979 SCALE = 20 -
SERVED WIND 2Q0MB DEC 1979 SCALE = 10 -
30 W
-REAM FUNCTION 200MB DEC 1979
STREAM FUNCTION 200MB DEC 1979
120 W 90 W •0° W
128
D78
yPinCITY POTENTIAL 200MB DEC 1979
VELOCSTY POTENTIAL 200MB DEC 1979
30 E 60 E 90 E 120 E 150 E 1B0 E 160 W 120 W 90 W
129
u/9
OBSERVED WIND 200MB JAN 1980 SCALE = 20
-




EAM FUNCTION 200MB JAN 1980
STREAM FUNCTION 200MB JAN 1980
131
D81
VELOCITY POTENTIAL 20QMB JAN 1980
VELOCITY POTENTIAL 200MB JAN 1980
D82
nggERVED WIND 200MB FEB 1980 SCALE = 20 -
OBSERVED WIND 200MB FEB 1980 SCALE = 10 -
D83
STRFAM FUNCTION 200MB FEB 1980
i
J
STREAM FUNCTION 200MB FEB 1980
134
D84
\/FI OCITY POTENTIAL 200MB FEB 19ftO
VELOCrTY POTENTIAL 200MB FEB 1980
30 E 80 E 90 E 120 E 160 E
135
OBSERVED WIND 200MB NOV 1980 SCALE = 20 -
WscfcJ mTTtmt




tEAM FUNCTION 2QOMB NOV 1980
STREAM FUNCTION 200MB NOV 1980
30 E eo e 90 E 120 E 160 E 180 E 160 W
137
D87
VELOCITY POTENTIAL 2QOMB NOV 1980
VELOCfTY POTENTIAL 200MB NOV 1980
90 W SO w
138
D88
ERVED WIND 2Q0MB DEC
OBSERVED WIND 2QOMB DEC 1980 SCALE = 10
30 E
D89
REAM FUNCTION 200MB DEC 1980
STREAM FUNCTION 200MB DEC 1980
D90
vg-OCrTY POTENTIAL 2QOMB DEC 19fiO
VELOCITY POTENTIAL 200MB DEC 1980
60"N
11
'TTil I I I I I I I I I
"' 30° E
40°S
80 E 120 E 160 E 180 E
141
OBSERVED WIND 200MB JAN 1981 SCALE = 20 -
OBSERVED WIND 200MB JAN 1981 SCALE = 10 -
D92
IEAM FUNCTION 200MB JAN 1981
r
STREAM FUNCTION 20QMB JAN 1981
D93
VELQCrfY POTENTIAL 200MB JAN 1981
VELOCITY POTENTIAL 200MB JAN 1981
U74
OBSERVED WIND 200MB FEB 1981 SCALE = 20 -
OBSERVED WIND 200MB FEB 1981 SCALE = 10 -
D95
STREAM FUNCTION 200MB FEB 1981




LOCITY POTENTIAL 200MB FEB 1981
VELOCITY POTENTIAL 200MB FEB 1981
D97
WIND 200MB NOV 1981 SCALE = 20 -




STREAM FUNCTION 2QOMB NOV 19R1




VELOOTY POTENTIAL 200MB NOV 1981
VELOCITY POTENTIAL 200MB NOV 1981
D100
OBSERVED WIND 2QOMB DEC 1981 SCALE = 20
OBSERVED WIND 200MB DEC 1981 SCALE = 10 -
30° E 00 E
30 W
D101
STREAM FUNCTION 2QOMB DEC 1981
STREAM FUNCTION 200MB DEC 1981
D102
VELOCITY POTENTIAL 200MB DEC 1Qft1
ELOCITY POTENTIAL 200MB DEC 1981
D103
OBSERVED WIND 200MB JAN 1982 SCALE = 20 -
OBSERVED WIND 200MB JAN 1982
D104
STREAM FUNCTION 200MB JAN 1982
STREAM FUNCTION 200MB JAN 1982
40°S
30 E 80 E 90 E 120 E 160 E
155
D105
VELOCITY POTENTIAL 200MB JAN 1982





OBSERVED WIND 200MB FEB 1982 SCALE = 20 -
OBSERVED WIND 200MB FEB 1982 SCALE = 10 -
60°N
ui\)/
STREAM FUNCTION 200MB FEB 1982
STREAM FUNCTION 200MB FEB 1982
1B0 W 120 W 90 W 60 W 30* W
158
D108
VELOCITY POTENTIAL 200MB FEB 1ftft9
VELOCITY POTENTIAL 200MB DEC 1982
D109
OBSERVED WIND 200MB NOV 1982 SCALE = 20
OBSERVED WIND 200MB NOV 1982 SCALE = 10 -
duo
STREAM FUNCTION 200MB NOV 19R2
STREAM FUNCTION 200MB NOV 1982
60°N
mil
VELOCrTY POTENTIAL 200MB NOV 1982
VELOCITY POTENTIAL 200MB JAN 1982
D112
OBSERVED WIND 200MB DEC 1982 SCALE = 20 -
OBSERVED WIND 200MB DEC 1982 SCALE = 10
D113
IEAM FUNCTION 200MB DEC 1982
I I I I I \^t I I I I I I lifeLUj





CITY POTENTIAL 200MB DEC 1982
C8TY POTENTIAL 200MB FEB 1982
U115
OBSERVED WIND 200MB JAN 1983 SCALE = 20 -
90* W 60 W
166
D116
STREAM FUNCTION 200MB JAN 1983
STREAM FUNCTION 200MB JAN 1983
30 E 60 E 80 E 120 E 160 E 180 E 160 W 120 W 90 W 60 W 30 W
167
D117
VELOCITY POTENTIAL 200MB JAN 1983
VELOCITY POTENTIAL 200MB JAN 1983
eo w 30° W
168
D118
OBSERVED WIND 200MB FEB 1983 SCALE = 20
OBSERVED WIND 200MB FEB 1983 SCALE = 10
60°N
D119
REAM FUNCTION 200MB FEB 1983
STREAM FUNCTION 200MB FEB 1983
ISO E 120 W 90 W eo° W 30* W
170
D120
VELQCrTY POTENTIAL 2QOMB FEB 1983









1. Defense Technical Information Center 2
Cameron Station
Alexandria, Virginia 22314
2. Library, Code 0142 2
Naval Postgraduate School
Monterey, California 93943
3. Department of Meteorology Library 1
Code 63, Naval Postgraduate School
Monterey , California 93943
4. Climate Analysis Center 2
NMC/NOAA
Washington, D.C. 20233
5. Professor C.-P. Chang, Code 63Cp 40
Naval Postgraduate School
Monterey, California 93943
6. Professor J. Boyle, Code 63Xj 2
Naval Postgraduate School
Monterey, California 93943
7. Dr. K. M. Lau 2
Goddard Space Flight Center






3 2768 00333149 7
